Increased plasma concentrations of coagulation factors and fibrinolysis inhibitors, alterations in venous flow and changes within vascular walls are usually associated with pregnancy [7] . Therefore, the risk of pregnancy related VTE is five times higher in pregnant women compared to non-pregnant women of same age group [8] .
Current guidelines recommend therapy with adjusted-dose subcutaneous low molecular weight heparin (LMWH) over adjusteddose unfractionated heparin (UFH) for pregnant women with acute DVT [9] . However, there is no large volume studies on anticoagulants treatment in pregnancy and guidelines for their use are based on case series and the opinion of physicians [4, 10] . For this reason, we report our experience on pregnant women suffering from acute DVT using enoxaparine twice daily dose. Also all patients were screened for hypercoagulopathy.
This study was performed in 30 pregnant women with acute DVT who managed between January 2007 and September 2012 in Dursun Odabas Medical Center, Van, Turkey. The study was performed in accordance with the regulations of the ethics committee of Bozok University and the Declaration of Helsinki. The informed consent was obtained from every participating patient after Methods the aim of the study had been fully elucidated. In all patients, the diagnosis of DVT was based upon on Wells scoring system and D-dimer testing and confirmed by venous Doppler ultrasonography. D-dimer concentrations were provided in micrograms per liter (µg/L) and considered negative if less than 500µg/L. All patients had pain and increased diameter of the affected limb. Patients with renal disease or with phlegmasia cerulean dolens were excluded from the study. Routine biochemical blood tests, liver function tests, blood counts, electrocardiogram and chest radiograph were performed in all patients. Blood samples were collected to determine factor V Leiden (FVL), prothrombin gene mutation (PT G20210A).
The efficiency of anticoagulant treatment was controlled in the vascular surgery department by circumferential measurements of the affected limbs and by venous Doppler ultrasonography examination. The circumference of the limb was measured at the midthigh and mid-calf levels. The patients with pulmonary embolism suspicion were consulted by the specialist of Chest Diseases Department. Thrombocyte counts and hemorrhagic complications of the patients were recorded during the anticoagulant treatment. All patients were followed up 18 months after complete course of anticoagulation. During follow up period, the patients were assessed according to the CEAP classification.
In this series, the age range was 21 -40 years with an average of 26±11 years. No allergic reactions were observed during pregnancy in any of the patients. Also, plasma-creatinine concentrations were within the normal range during pregnancy in all patients. D-dimer levels were initially found to be positive in all patients. Thrombosis panel study revealed heterozygous FVL in six (20%) patients, and heterozygous PT G20210A mutation in one (3.3%). The mean antifactor Xa levels (0.61±0.11 IU/ml) were within the effective range for patients with thrombophilia (normal range: 0.4-1.2 IU/ml).
In all patients, enoxaparin therapy was administered. The initial dose of enoxaparine was administered with 1mg/kg twice daily and adjusted for weight changes throughout pregnancy. Lower limb elevation and compression stockings were used and mobility was not restricted. Antifactor Xa activity was not measured routinely during study. Peak antifactor Xa level was measured 4 hours after injection at least once during treatment to evaluate anticoagulation efficacy in patients with thrombophilia. The patients were discharged to home after one week if they responded well to treatment and if their complaints ameliorated. Anticoagulant therapy was sustained until delivery in all patients and at least a 12-hour period was ensured between the last dose and delivery. The decision on mode of delivery was the responsibility of the department of gynecology. LMWH treatment was reinstituted 12 hours after delivery. Pneumatic compression devices were used until LMWH therapy was restarted. Oral warfarin was overlapped to LMWH therapy at the first or second days of postpartum. LMWH and coumadin therapy was sustained for at least five days. Thereafter, LMWH administration was discontinued, provided that INR had been at a therapeutic level (2-3) for at least 2 consecutive days. Warfarin treatment was continued until completion of the anticoagulant therapy. Breastfeeding was advised for all patients even during oral anticoagulant treatment. All patients were regularly monitored with INR value to avoid complications during the warfarin therapy.
Six patients presented with DVT in the first trimester, 11 patients in the second trimester while 23 patients represented in the third trimester. A total of 18 patients were multipara. DVT was diagnosed in the left lower extremity in 25 patients. Venous Doppler ultrasonography revealed that 22 patients had iliofemoral venous segment involvement (Table 1) . None of the patients was observed to have pulmonary embolism or thrombocytopenia. During treatment, minor bleeding (less than 200 mL) developed in four patients, of whom two had vaginal bleeding, one had hematuria, and one had epistaxis. In two patients with vaginal bleeding and one patient with hematuria, clinical findings were improved after decreasing the dosage of enoxaparine. The woman with epistaxis healed spontaneously. No miscarriage occurred during the pregnancy. Spontaneous vaginal delivery occurred in 25 patients, and cesarean section was required in five. All women had healthy full-borne babies. No complication related with post-delivery anticoagulation treatment was occurred in the mothers and neonates.
Results
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Venous ultrasonography was repeated at intervals of 6-8 weeks. Nineteen patients showed successful re-canalization. Clinical features of post thrombotic syndrome were not observed during follow up period in all patients.
Currently diagnostic imaging algorithms for the pregnant patients with DVT are usually extrapolated from the studies of the nonpregnant women. This presumes that demographics, pathophysiological characteristics of DVT in pregnant patients are similar to those in non-pregnant women [11] . Discussion UFH or LMWH cannot cross the placental barrier and they are given safely during pregnancy period [3] . Compared with UFH, LMWHs have higher bioavailability, lower rates of adverse effects, including thrombocytopenia, osteoporosis, hemorrhage, and allergic reactions [12, 13] . UFH also has a short half-life, and dose adjustment is necessary, adjusting according to the activated partial thromboplastin time (aPTT) level. Additionally, aPTT levels measured during heparin treatment may not be very reliable in pregnant women due to heparin resistance. The resistance is explained by elevated fibrinogen, factor VIII and heparin-binding protein levels, which in turn leads to higher doses of heparin infusion in pregnant patients, resulting in an increased risk of bleeding [5] .Thus, LMWHs are preferred for anticoagulation during pregnancy.
Current recommendations for the duration of anticoagulation treatment in pregnancy range from three to six months, including six weeks postpartum. This treatment duration should be longer than one year for women with VTE and antiphospholipid antibody syndrome and for women with two or more thrombophilic risk factors [14] .
A cesarean operation should not be performed while the patient is in a fully anticoagulated condition; this can lead to uncontrolled hemorrhage and maternal death [15] . When delivery is predictable, as for elective induction or planned cesarean delivery, heparin or LMWH should be discontinued 24 hours before delivery [14] . To minimize hemorrhagic complications, resumption of anticoagulation should be delayed until 12 hours after vaginal delivery, 12 hours after epidural catheter removal, or 24 hours cesarean section. The post-trombotic syndrome may develop in up to 60% of patients with DVT [15] .
FVL and the PT G20210A each confer approximately a 10-fold increased risk for VTE in pregnancy. Combined they confer an increased risk of approximately 70-fold, which is similar to the approximately 80-fold increased risk associated with homozygosity of FVL [3] .
Warfarin crosses the placental barrier and may lead to miscarriage, stillbirth, congenital anomalies, fetal bleeding, and poor neurological outcome [3] . It affects five percent of fetuses that are exposed to the drug between six and nine weeks of pregnancy [15] . However, it is not secreted in breast milk in clinically significant levels [5] . Therefore, warfarin treatment was not used during pregnancy in our series; while it has used in the period of breast-feeding after delivery.
In the nonpregnant patient, LMWH is usually injected once daily with the use of a weight-adjusted dose regimen [15] . Pharmacokinetic studies showed that enoxaparin had a shorter half-life in pregnant patients with DVT. The shorter half-life may be explained by the higher glomerular filtration rate, greater volume of distribution, or placental heparinase that accompanies pregnancy [16] . Therefore, we have preferred twice daily injection of LMWH in pregnant patients.
When DVT develops during pregnancy, it is more likely to be proximal, large, and in the left lower limb [2] . While DVT incidence in the lower left limb is 55% under normal conditions, this incidence rises to 80%-90% during gestation [5] . This left lower limb predominance is thought to be attributable to a relative stenosis of the left common iliac vein where it lies between the lumbar vertebral body and the right common iliac artery, but the real reason is unknown [2, 17] . Likewise, while DVT incidence in the iliofemoral region for non-pregnant women is 9%, it is 70% for pregnant patients [18] . In this series, incidence of DVT in iliofemoral region was found to be 73.3%, similar to previous studies.
Thrombophilia is present in 20-50 % of women who have VTE during gestation and puerperium. Both hereditary and acquired thrombophilia increase the risk of VTE [19] . Inherited thrombophilia includes FVL, PT G20210A and congenital deficiencies of antithrombin, protein C and protein S [20] . Although monitoring antifactor Xa level during LMWH treatment is not routinely required, measuring peak antifactor Xa level 3 hours after administration is suggested in pregnant patients, especially in cases with thrombophilia [5] . Additionally, anti-Xa levels should be monitored if there are complications such as bleeding or incorrect dosage [21] .
Theoretically, fibrinolysis appears favorably in the management of VTE. However, the risk of severe hemorrhage precludes its use during pregnancy [22] . Although new endovascular treatment modalities have been available, the large majority of pregnant patients still continue to undergo anticoagulation as the sole treatment [23] .
Although anticoagulant treatment using LMWHs seems to be effective and safe in pregnant patients, optimal dosing regimens are still uncertain [24] . Enoxaparin is the most frequently injected LMWH in pregnant women. Nonpregnant women with DVT can usually be treated as outpatients, but pregnant patients, who tend to have large thrombi, are usually hospitalized [10] . Pregnant patients with VTE should be managed for a minimum of 3-6 months, as in nonpregnant counterparts. However, anticoagulation should be sustained from the diagnosis of the DVT, through delivery and for 6 weeks after delivery [20] .
About 2% of pregnancy-related DVT develops in the upper limb [25] . But the cases of DVT developing in association with reproductive technologies occur predominantly in the upper limb or neck in pregnant patients who had ovarian hyperstimulation syndrome [17] .
UFH carries low bleeding risk at the time of delivery. Anticoagulation treatment may be converted from LMWH to UFH in the last month of pregnancy or if birth will be soon. Additionally heparin has low spinal or epidural bleeding risk with regional anesthesia [17] . In our series, although enoxaparin therapy was not converted to UFH treatment, we had not encountered any complications at the time of delivery.
In this series, twice-daily enoxaparin therapy was found to be efficient and safe for mothers and their babies and was associated with an obvious improvement in quality of life for the pregnant patients with minimal stay in hospital by adopting a multidisciplinary approach. Among the pregnant patients with DVT, FVL mutation is not rare. Therefore, pregnant patients with DVT may be screened for inherited risk factors. We suggest that monitoring of enoxaparin concentration may not be necessary in pregnant patients without thrombophilia. However, further studies should be required.
Conclusion
